Activation of MAPK/PI3K/SMAD pathways by TGF-β(1) controls differentiation of radial glia into astrocytes in vitro.
The major neural stem cell population in the developing cerebral cortex is the radial glia cells, which generate neurons and glial cells. The mechanisms that modulate the maintenance of the radial glia stem cell phenotype, or its differentiation, are not completely elucidated. We previously demonstrated that transforming growth factor-β(1) (TGF-β(1)) promotes radial glia differentiation into astrocytes in vitro [Glia 2007;55:1023-1033]. Here we investigated the intracellular signaling pathways involved in the TGF-β(1)-induced radial glia fate commitment. We demonstrate that the mechanisms underlying the TGF-β(1) effect on radial glia cell differentiation or progenitor potential maintenance diverge. Whereas radial glia differentiation into astrocytes is mediated by the activation of the MAPK signaling pathway, neurogenesis is modulated by different levels of PI3K and SMAD2/3 activity. Our work demonstrates that radial glia cells are a heterogeneous population and a potential target of TGF-β(1), and suggests that its effect on radial glia fate commitment is mediated by the recruitment of a complex multipathway mechanism that controls astrocyte and neuronal generation in the developing cerebral cortex.